Synthetic 20-epi analogs of calcitriol are potent inducers of target-gene activation in osteoblastic cells.
We have compared the actions of calcitriol and its three synthetic analogs, 20-epi-22-oxa-24a,26a,27a-trihomo-1 alpha,25-dihydroxyvitamin D3 (KH 1060), 1 alpha,24S-(OH)2-22-ene-26,27-cyclopropyl vitamin D3 (MC 903) and 20-epi-1 alpha,25-dihydroxyvitamin D3 (MC 1288), on the expression of two marker genes of differentiated osteoblasts, namely alkaline phosphatase and osteocalcin, using human MG-63 osteosarcoma cells. Calcitriol and the analogs had qualitatively similar stimulatory effects on target-gene activation. Quantitatively, MC 903 behaved in most experiments essentially as the parent compound calcitriol. In vitamin D receptor/DNA complex formation MC 903, however, was more potent than calcitriol. In contrast, the 20-epi analogs, KH 1060 and MC 1288, were much more potent even at lower concentrations, than calcitriol and MC 903 in stimulating alkaline phosphatase activity, osteocalcin mRNA synthesis and osteocalcin secretion. The stimulation occurred to a greater degree and for a longer period than with calcitriol. This effect was apparently mediated by stronger and longer lasting binding of the vitamin D receptor to the osteocalcin vitamin D responsive element by the 20-epi analogs. After a 6-h treatment and during subsequent culture without hormone, the effects of the 20-epi analogs were also stronger and lasted longer than those with calcitriol or MC 903. Collectively, at comparable and lower concentrations, the 20-epi analogs, KH 1060 and MC 1288, mediate much stronger and longer lasting stimulatory effects than calcitriol or its analog MC 903 on target-gene expression associated with the differentiated phenotype of the MG-63 human osteosarcoma cells.